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(54) BACK LIGHT 

(57)Abstract: 

PURPOSE: To form a back light which has a high 
power consumption and brightness converting 
f efficiency, and a high light directivity. 

' — CONSTITUTION: To the side end of a light leading 

plate 1 which consists of a light transmissiible material, 
a linear light source 4 close to the light leading plate 1 
is provided, and a sheet which consists of a light 
transmissible material having minute and numerous 
lenses 7 on the same surface is provided to the light output surface side of the light 
leading plate 1 , making the focus positions of the lenses 7 coincident near the parts 6 
having the light diffusing function of the light leading plate 1. 
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LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1] The back light for panels which has arranged the sheet which consists of a 
translucency ingredient which is detailed to the same side and has many lenses to the 
light exiting surface side of a light guide plate in the back light for panels which has the 
linear light source of the light guide plate which consists of a translucency ingredient, 
and said light guide plate which approached the 1 side-face edge at least at this near 
the part in which the focal location of said lens has the optical diffusion function of a 
back light so that it may be substantially in agreement. 

[Claim 2] The back light for panels according to claim 1 whose part with an optical 
diffusion function is a part which performed the optical diffusion function to the surface 
of light-guard plate in the shape of a dot. 

[Claim 3] The back light for panels according to claim 1 which is the optical diffusion 
sheet which the part with an optical diffusion function has arranged through an air 
space to the light exiting surface of a light guide plate. 
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[Claim 4] claims 1-3 using the sheet which gave the optical diffusion function to the 
flat-surface section of a sheet surface which is detailed and has many lenses - either - 
the back light for panels of a publication. 

[Claim 5] The back light for panels according to claim 3 or 4 united with the sheet which 
is detailed as for an optical diffusion sheet, and has many lenses. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a transparency mold or the back light 

for panels which irradiates a transflective type panel from a tooth back. 

[0002] 

[Description of the Prior Art] Recently, moreover, the liquid crystal display which has a 
legible back light device is used with the thin shape as indicating equipments, such as 
a word processor of a laptop type or a book mold, and a computer. The edge light 
method which puts side by side a linear light source like fluorescence tubing in the end 
section of the light guide plate of translucency as shown in drawing 1 is well used for 
such a back light. In the case of this edge light method, as shown in drawing 2 , an 
optical diffusion element is formed in one field of a light guide plate, and there are 
many things of that field arranged so that the whole surface may be mostly covered 

4 



JP6-231605 

with a specular reflection plate or an optical diffuse reflection sheet and the field (light 
exiting surface of light) of the opposite side of a light guide plate may usually be 
covered with an optical diffusion sheet. 

[0003] the dc-battery drive especially of the back light come be carry out recently, and 
much more improvement in power consumption-brightness conversion efficiency be 
desire, and get down, arrange the sheet (A) which consist of a translucency ingredient 
which have two or more straight line-like prism in the light exiting surface of a back light 
so that the structure may become a light exiting surface side (namely, a light guide 
plate opposite side), give directivity to the light which act as Idemitsu from a back light, 
and make the brightness of the direction of a normal of a light exiting surface increase 
be propose. 

[0004] However, in order that the above mentioned approach may use prism, the 
directive control range of light is restricted considerably, considering the optical 
principle (the range where the beam of light which acts as Idemitsu to the direction of a 
normal taken down to the light exiting surface serves as the neighborhood **40 
degrees is a limitation). Furthermore, when it was going to strengthen directivity of light, 
the beam of light of the direction of 50 degrees or more came out conversely to the 
direction of a normal taken down to the light exiting surface, and the brightness to the 
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direction of a normal had the problem of falling conversely. 

[0005] Moreover, although the vertical angle of the prism of the sheet (A) with which it 
follows, without the beam of light of 50 degrees or more hardly coming out to the 
direction of a normal taken down to the light exiting surface, and the directivity of a 
comparatively good light is obtained was 90 degrees or more, when the vertical angle 
of prism became 90 degrees or more, considering an optical principle, total reflection of 
a part of beam of light which carried out incidence to the sheet (A) from the back light 
side was carried out within prism, and there was a problem that where of it be again 
returned in a back light. Although the beam of light again returned in the back light 
repeated refraction, reflection, and absorption within the back light and the part was 
again returned to the sheet (A), there were many beams of light absorbed within a back 
light. Although what is necessary is just to make 100% the reflection factor of each 
optical member which constitutes a back light, and permeability in order to lessen the 
beam of light absorbed within a back light and to make the use effectiveness of light 
increase further, now, such matter is not known. 

[0006] Therefore, in order to have given directivity to the light which acts as Idemitsu 
from a back light, the sheet (A) was used though it was dissatisfied. Moreover, since 
the optical diffusibility of itself was low, as for the sheet (A), it was common for the 
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configuration of the optical diffusion element given to the light guide plate to have been 
seen through, and to have needed still more nearly another optical diffusion sheet. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention has high 
power consumption-brightness conversion efficiency, and is to offer a back light with 
the controllable directivity of light comparatively easily. 
[0008] 

[Means for Solving the Problem] this invention person etc. completed header this 
invention for power consumption-brightness conversion efficiency serve as a high back 
light [ near / from which the sheet which be from the translucency ingredient which 
have many lenses at detailed spacing in the same field on the light exiting surface side 
of the back light of an edge light method be took down to the light exiting surface by the 
directivity of light become strong by arrange under a certain condition / the direction of 
a normal ] , as a result of perform various examination per above-mentioned point . 
[0009] That is, this invention is detailed to the same field, and relates at the light exiting 
surface side of a light guide plate to the back light for panels which has arranged the 
sheet which consists of a translucency ingredient which has many lenses so that it may 
be substantially in agreement near the part in which the focal location of said lens has 
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the optical diffusion function of a back light in the back light for panels which has the 
linear light source of the light guide plate which consists of a translucency ingredient, 
and said light guide plate which approached the 1 side-face edge at least at this. 
[0010] Next, this invention is further explained in full detail based on a drawing. 
[0011] The sectional view of one embodiment of the configuration of this invention was 
shown in drawing 3 . One in drawing is a light guide plate, and consists of nature of a 
quartz, glass, and translucency, or synthetic resin, for example, acrylic resin etc., that 
what is necessary is just the matter which passes light efficiently. The part which has 
an optical diffusion function by this invention is the following part. That is, it is the 
below-mentioned optical diffusion sheet surface arranged to the field [ which gave the 
optical diffusion function of a light guide plate ], and light exiting surface side of a light 
guide plate. 

[0012] The matter, for example, the silica, in which the approach of giving an optical 
diffusion function to the field of a light guide plate has the operation which diffuses light, 
A barium sulfate, a calcium carbonate, a titanium white, a glass bead, a resin bead, 
There are approaches, such as the approach of printing optical diffusibility matter 
containing air bubbles etc., such as a coating and printing ink, in the shape of a dot on 
one large field of a light guide plate by approaches, such as screen-stencil, or the 
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approach of carrying out surface roughening of the front face of a light guide plate to 
the shape of a dot, and the approach of opening a stoma in the front face of a light 
guide plate, or forming a small projection. With the light exiting surface of a back light, 
an optical diffusion function may be performed to the opposite side, and may be 
performed to a light exiting surface side. The light exiting surface of a light guide plate 
showed the example given to the opposite side to drawing 3 (six in drawing shows the 
optical diffusibility matter). 

[0013] the sheet to which three in drawing gave optical diffusibility to the reflective 
sheet or polyethylene terephthalate (PET) of a mirror plane, such as silver and 
aluminum, with BaS04, Ti02, air bubbles, etc. with the light reflex sheet - it is - the 
light exiting surface of a light guide plate - the field of the opposite side - almost - the 
whole surface -- a wrap — it arranges like. 

[0014] Four in drawing is a linear light source. As a desirable mode With the light reflex 
vessel (5 in drawing) formed in the edge of a light guide plate with the optical diffuse 
reflection sheet which gave optical diffusibility to the reflective sheet or PETs of a mirror 
plane which have a gap (slit) for light to carry out ON light, such as silver and aluminum, 
by BaS04, Ti02, air bubbles, etc. It is covered where the surface of light source of a 
linear light source and the gap of a certain width of face are given, and even if there are 
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few light guide plates, it is installed so that an end surface part may be approached and 
the medial axis may become almost parallel to the end face of a light guide plate. 
Although this linear light source has the object which arranged fluorescence tubing, 
tungsten incandescence tubing, an optical rod, and LED, fluorescence tubing is 
desirable and it is desirable that it is almost equal to the die length of the edge of the 
light guide plate with which the die length of the homogeneity light-emitting part 
excluding the polar zone from the field of power saving approaches. 
[0015] The sheet (it is called a lens sheet for short below) which drawing 4 consists of a 
translucency ingredient used for this invention, and has many detailed lenses is a 
perspective view [ like ] 1 operative condition, and drawing 5 is this sectional view. The 
lens with which seven in drawing was constituted by the sheet surface, and 8 consist of 
a lens, the same quality, or the heterogeneous quality of the material with a base film. 
Drawing 6 -8 are a sectional view of other embodiments of RENZUSHI-TO used for this 
invention. Drawing 6 is an example in the lens sheet which constituted the spherical 
lens as an optical diffusion sheet with an optical diffusion layer (9 in drawing), and one. 
Drawing 7 arranges the same spherical lens through acrylic resin with an adhesive 
property etc. by the binder with a refractive index smaller than the lens quality of the 
material, and translucency on a base film, and a surface lens is the example exposed 
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so that about 1/of front faces of 2 might touch air. Moreover, drawing 7 R> 7 is an 
example which the same spherical lens was made buried in the interior of a binder with 
a refractive index smaller than the lens matter, and has arranged the lens in the shape 
of a monocyte layer. 

[0016] The sheet which consists of a translucency ingredient which is used for this 
invention, and which has many lenses at detailed spacing in the same side is arranged 
so that it may be substantially in agreement near the part in which the focal location of 
a lens has the above mentioned optical diffusion function. Said sheets are the nature of 
a quartz, glass, and translucency or synthetic resin, for example, PET, a polycarbonate, 
acrylic resin, etc. that what is necessary is just the matter which passes light efficiently. 
Moreover, the thing of the quality of the material with the same said of the above 
mentioned base film is used. 

[0017] Although especially the formation approach of this lens is not limited, there is an 
approach by metal mold molding processing by the heat press, mold processing, the 
chemical treatment, and ultraviolet-rays hardening resin etc., for example. In addition, 
although a lens may be formed by such approach on the sheet which consists of a 
translucency ingredient, ****** etc. makes ion plates, such as glass, partially, and 
change may be given to a refractive index and you may change into the condition of 



11 



JP6-231605 

having many lenses at detailed spacing in the same side optically. Moreover, the lens 
formed beforehand may be made to coalesce in a base film. 

[0018] Although there are configurations, such as the configuration which has a focus 
when carrying out incidence of the parallel ray although especially the configuration of 
said lens is not limited, for example, a convex form, a globular form, an ellipse form, the 
aspheric surface, and an ovoid, as preferably shown in drawing 4 , they are a convex 
form or a globular form. In addition, since it is hard to distinguish the configuration of a 
lens when ion is partially poured into plates, such as glass, and change is given to a 
refractive index, when carrying out incidence of the parallel ray, it becomes the criteria 
of decision whether it is a lens whether it has a focus. 

[0019] Although the narrower one to extent which is not discriminable by human 
being's eyes although especially spacing of said lenses (core) is not limited is good and 
is 1 micrometer - 500 micrometers preferably 1 micrometer - 1000 micrometers, when 
this invention is used for a liquid crystal display, it is almost equal to the pitch of the 
pixel of liquid crystal, or a small (when the pitch of the pixel of liquid crystal is 300 
micrometers, spacing of lenses is about 300 micrometers or less) way is good. 
[0020] Moreover, the number of the lenses contained in per unit area of RENZUSHI-TO 
is decided at intervals of lenses, in view of the condition that the circumference part of 
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the base of a lens has touched mostly also partially. The same thing of the 
configuration of each lens is desirable in the range in which the field of optical property 
to a process top is possible. Although extent regulation is carried out, in order [ which is 
the above mentioned spacing of lenses ] to strengthen the directivity of light more, the 
larger one (condition that said lenses have touched mostly) of the diameter of said lens 
is desirable [ the diameter of a lens ] in the range in which a process top is possible. 
[0021] Although the focal location of the lens formed on the sheet has said optical 
diffusion function, it is the description of this invention to arrange so that it may be 
substantially in agreement near the location, but if it is such a configuration, it will 
become the beam of light in which the beam of light which carried out diffuse reflection 
in the part with an optical diffusion function does not have an include angle with said 
lens to the direction of a normal taken down to the light exiting surface as shown in 
drawing 9 . therefore, a beam of light with very powerful directivity - it is - in addition — 
and although it has an optical diffusion function, field (although in other words it has 
said optical diffusion function, optical masking effect over configuration is very 
high)-like luminescence a configuration is not in sight is obtained. 
[0022] Moreover, if the focal location of a lens arranges so that it may shift from the 
location of a part with an optical diffusion function a little, the beam of light which 
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carried out diffuse reflection by the optical diffusion function will turn into a beam of light 
which condenses at the beam of light which spread at a certain include angle to the 
direction of a normal taken down to the light exiting surface as said lens showed to 
drawing 1010 or drawing 11 , or a certain include angle. Although the range of the gap 
with this focal location is decided by the Idemitsu condition demanded, within the limits 
of **1/2 of the focal distance of a lens is desirable still more desirable, and the standard 
of that range is within the limits of **1/3. In addition, when drawing 10 has the location 
of a part with an optical diffusion function in the focal distance of a lens, drawing 1 1 R> 
1 shows the advance situation of light in case the location of a part with an optical 
diffusion function is out of the focal distance of a lens. 

[0023] In addition, although the focal distance of the lens said here is a focal distance 
generally used by lens design, when the matter of a refractive index n exists in the 
focus side of a lens, the focal distance is optically set to 1/n, and is made into the 
object also including the focal distance in such a condition by this invention. 
[0024] Since contrast becomes low so that the include angle checked by looking from 
[ from which the liquid crystal display was taken down to the screen ] a normal 
becomes large, the brightness near [ said ] the direction of a normal is thought as 
important practically. Furthermore, if it results in a view finder, in order to see only from 
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[ which was taken down to the screen ] a normal, the brightness near [ said ] the 
direction of a normal is thought as important practically. 

[0025] If it is a configuration like this invention, the directivity of light will appear. 
Namely, when the brightness of the light which acted as Idemitsu from the field in the 
direction of a normal substantially taken down to the light exiting surface is measured, 
RENZUSHI-TO is compared when there is nothing ****. As opposed to the normal 
taken down to that brightness increases and said light exiting surface A certain include 
angle, For example, it turns out that the above mentioned directivity of light has 
appeared from what the reduction rate serves as size from brightness when the 
brightness similarly measured from the direction of 40 degrees measures in the 
direction of a normal substantially for (for example, it decreases to about 40% of the 
brightness when measuring in the direction of a normal). 

[0026] When the still more desirable aspect of this invention is explained in full detail, 
the part with (1) light diffusion function is given in the shape of a dot, and it is desirable 
to be arranged so that this may correspond to the lens constituted by the transparence 
sheet. By changing into such a condition, effectiveness with said lens can be 
strengthened further. 

[0027] (2) It is desirable that the optical diffusion function is performed to the space of 
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the minute flat surface where the lens is not arranged at a transparence sheet. By 
considering as such a condition, the beam of light which did not carry out incidence to a 
lens is diffused, and it can consider as more uniform field-like luminescence. 
[0028] Thus, although it is the description that this invention arranges a transparence 
sheet with a minute lens on the basis of some conditions, this transparence sheet may 
be directly arranged to the light exiting surface side of a light guide plate, and may be 
arranged through an optical diffusion layer (2 in drawing 2 ), for example, an optical 
diffusion sheet. Through a layer with a refractive index smaller than the lens quality of 
the material, for example, an air space, also when arranging directly to the light exiting 
surface side of a light guide plate, it arranges. 

[0029] It coats with the matter, for example, a silica, with which the optical diffusion 
sheet arranged to the light exiting surface side of a light guide plate is usually arranged 
on the light exiting surface side of a light guide plate through the air space, and this 
sheet has the operation which diffuses light, a barium sulfate, a calcium carbonate, a 
titanium white, a glass bead, a resin bead, etc. on translucency sheets, such as PET, a 
polycarbonate, an acrylic, and glass, and is obtained. This optical diffusion sheet is a 
time of raising the homogeneity of light further that what is necessary is just to use if 
needed etc. 
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[0030] When arranging a lens sheet through an optical diffusion sheet, the focal 
location of many lenses where a sheet surface is detailed is a location which is 
substantially in agreement near the surface location of the optical diffusion part of said 
optical diffusion sheet, i.e., an optical diffusion sheet. By considering as such 
arrangement, it becomes the beam of light in which the beam of light which carried out 
diffuse transmission from the optical diffusion sheet does not have an include angle 
with a lens to the direction of a normal taken down to the light exiting surface as shown 
in drawing 9 . Therefore, directive field-like luminescence of a powerful beam of light is 
obtained extremely. Moreover, if the focal location of a lens arranges so that it may 
shift from the location of an optical diffusion sheet a little, the beam of light which 
carried out diffuse transmission from the optical diffusion sheet will turn into a beam of 
light which condenses at the beam of light which spread at a certain include angle with 
the lens to the direction of a normal taken down to the light exiting surface as shown in 
drawing 10 or drawing 11 , or a certain include angle. 

[0031] Although the range of the gap with the focal location of a lens and the location of 
an optical diffusion sheet is decided by the Idemitsu condition demanded, the range of 
: **1/3 of the focal distance of a lens is desirable still more desirable, and the range of 

the standard of the range is **1/5. If it separates from the above-mentioned range, the 
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effectiveness of this invention will decrease. When arranging an optical diffusion sheet 
to the light exiting surface of a light guide plate, to it, this is arranged through an air 
space, and a lens sheet is arranged on it to it. By such configuration, as stated 
previously, the directivity of light appears. 

[0032] With the lens sheet ( drawing 6 ) which constituted the spherical lens as an 
optical diffusion sheet with an optical diffusion layer, and one, the focal part of a 
spherical lens is mostly in agreement with an optical diffusion sheet surface. Moreover, 
since its focus of a lens corresponds substantially on an optical diffusion sheet once it 
manufactures what unified not only the case of a spherical lens but an optical diffusion 
sheet, and RENZUSHI-TO, if this is used, it can save the time and effort of the 
alignment which satisfies the conditions of this invention about a focus, and it will 
become easy to operate it. 
[0033] 

[Effect of the Invention] Power consumption-brightness conversion efficiency of this 
invention is high, and it is obtained as a back light with the controllable directivity of 
light comparatively easily. 
[0034] 

[Example] Next, this invention is further explained in full detail in the example of a 
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comparison, and the example, a rectangle light guide plate (the Asahi Chemical make, 
AC-999, and the quality of the material - PMMA --) with a thickness [ as shown in 
drawing 3 ] of 4.0mm To the both ends of 210mmx155mm straight side, cold cathode 
fluorescence tubing (the Harrison electrical machinery incorporated company make) of 
a size with a diameter of 3.8mm is arranged. The silver film which has a 4mm slit in the 
part which touches a light guide plate has been arranged in the ellipse form so that a 
reflector may counter with the light source, and it has arranged so that the light which 
acted as Idemitsu from the slit may carry out ON light to a light guide plate from the 
edge of a light guide plate. On the other hand, on the intersection (grid) of an 
orthotomic with spacing of 1mm supposed on a light guide plate in a coating including a 
titanium white, the optical diffusate formed on a surface of light-guard plate was printed 
by the circular dot pattern, and was formed on condition that the following. 
[0035] It printed so that it might become the value to which the coverage of an optical 
diffusate carried out 26% at the minimum point, and carried out the sequential 
increment of these ratios in the middle 90% at the greatest point (near the pars 
intermedia of two fluorescence tubing). Moreover, the coverage of the optical diffusate 
covered on the grid in the condition of becoming parallel to the shaft of a linear light 
source To the distance to the optical diffusate of a direction which goes to both ends 
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from the line on the surface of light-guard plate stood from the center on the parallel 
lines, i.e., the center of the longitudinal direction of a linear light source, at right angles 
to a linear light source, so that it may become size one by one It printed so that it might 
become the value which carried out 26% at the minimum point, and carried out the 
sequential increment of these ratios in the middle 40% at the greatest point. 
[0036] The field which printed the optical diffusate of a light guide plate was covered 
with the optical diffuse reflection sheet (MERINEKKUSU 329 made from ICI) with a 
thickness of 0.125mm. Furthermore, one optical diffusion sheet (Tsujimoto electrical 
machinery factory D-204) with a thickness of 0.1mm has been arranged to the light 
exiting surface side of a light guide plate. 

[0037] When the field brightness at the time of applying the alternation electrical 
potential difference of 30kHz, and making it drive with a fixed current (for it to be a total 
of 10mA in 5mA and 2 to one cold cathode tube) was measured from the inverter 
(TDKCXAM-10L) to the cold cathode tube to the direction of a normal taken down to 
the light exiting surface with the luminance meter (TOPCON BM-8) at two angles of 
visibility, it was 1300 cd/m2. At this time, there was almost no directivity of light. 
Moreover, through the optical diffusion sheet, the dot was transparent and was not 
visible (example 1 of a comparison). 
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[0038] With the sheet which replaced with said optical diffusion sheet and formed many 
lenses on PET with a thickness of 0.1mm with transparent ultraviolet-rays hardening 
resin, a lens In the condition that lenses touch mostly by 140 micrometers, spacing of 
the adjacent lens core and the adjacent lens core it was 4.1mm in focal distance of a 
lens, and the equipment same except having arranged so that the focus of a lens may 
be substantially in agreement with an optical diffusate as the example 1 of a 
comparison, conditions, and the brightness operated [ it came out of and ] and 
measured were 2500 cd/m2. At this time, the directivity of light was notably observed to 
the direction of a normal taken down to the light exiting surface. Moreover, through said 
RENZUSHl-TO, the configuration of a dot was transparent and did not look almost 
(example 1). 

[0039] the equipment same except having arranged so that the focus of the lens of said 
RENZUSHl-TO may keep away from the location of an optical diffusion element to 
2mm lens side as an example 1, conditions, and the brightness operated [ it came out 
of and ] and measured were 2300 cd/m2. Although the directivity of light was notably 
observed to the direction of a normal taken down to the light exiting surface at this time, 
it was not like [ from which it was obtained in the example 1 ]. Moreover, through 
RENZUSHl-TO, the configuration of a dot was transparent and did not look almost 
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(example 2). 

[0040] the equipment same except having arranged so that the focus of the lens of 
RENZUSHI-TO may keep away from the location of an optical diffusate to 4mm lens 
side as an example 1, conditions, and the brightness operated [ it came out of and ] 
and measured were 1400 cd/m2. At this time, there was almost no directivity of light to 
the direction of a normal taken down to the light exiting surface. Moreover, through 
RENZUSHI-TO, the configuration of a dot was transparent and was in sight (example 2 
of a comparison). 

[0041] the equipment same except having arranged so that the focus of the lens of 
RENZUSHI-TO may be set to 6.0mm and the focus of a lens may keep away from the 
location of an optical diffusate to the opposite side with 2mm lens as an example 1, 
conditions, and the brightness operated [ it came out of and ] and measured were 2250 
cd/m2. Although the directivity of light was notably observed to the direction of a normal 
taken down to the light exiting surface at this time, it was not like [ from which it was 
obtained in the example 1 ]. Moreover, through RENZUSHI-TO, the configuration of a 
dot was transparent and did not look almost (example 3). 

[0042] the equipment same except having arranged by offset printing so that each dot 
of an optical diffusate may correspond to each lens of RENZUSHI-TO as an example 1, 
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conditions, and the brightness operated [ it came out of and ] and measured were 2700 
cd/m2. At this time, to the direction of a normal taken down to the light exiting surface, 
the directivity of light was obtained in the example 1 and reliance was also observed 
notably. Moreover, through RENZUSHI-TO, the configuration of a dot was transparent 
and did not look almost (example 4). 

[0043] the equipment same except having given the optical diffusate to the minute 
space where the lens of RENZUSHI-TO is not arranged as an example 1, conditions, 
and the brightness operated [ it came out of and ] and measured were 2500 cds/m2. At 
this time, the directivity of light was notably observed to the direction of a normal taken 
down to the light exiting surface. Moreover, through RENZUSHI-TO, the configuration 
of a dot was transparent and did not look almost (example 5 (it was hard to be visible 
from the case of an example 1)). 

[0044] The brightness which operated on the same equipment as an example 1 and 
conditions (however, there is no focus in prism) except having used the sheet with a 
thickness of 360 micrometers processed so that spacing of the top ridge and the top 
ridge which straight line-like prism adjoined might turn into spacing which is 350 
micrometers, and measured with the sheet whose vertical angle which replaces with 
RENZUSHI-TO and consists of a polycarbonate is 90 degrees, and which has many 
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parallel straight line-like prism of each other was 2000 cd/m 2. Although the directivity 
of light was observed to the direction of a normal taken down to the light exiting surface 
at this time, it was not like [ from which it was obtained in the example 1 ]. Moreover, 
through PURIZUMUSHI-TO, the configuration of a dot was transparent and was in 
sight. Moreover, the directivity of light was observed to the direction of a normal taken 
down to the light exiting surface (example 3 of a comparison). 

[0045] In lenses, on the optical diffusion sheet plate of the example 1 of a comparison, 
spacing of the adjacent lens core and the adjacent lens core that a focal distance is 
0.2mm RENZUSHI-TO which has many lenses in the condition of touching mostly by 
140 micrometers on PET with a thickness of 0.1mm the equipment same except having 
arranged so that the focus of a lens may be substantially in agreement with said optical 
diffusion sheet as the example 1 of a comparison, conditions, and the brightness 
operated [ it came out of and ] and measured were 2100 cds/m2. At this time, the 
directivity of light was observed to the direction of a normal taken down to the light 
exiting surface. Moreover, through RENZUSHI-TO, the configuration of a dot was 
transparent and was not in sight (example 6). 

[0046] the equipment same except having given the optical diffusion element to the 
minute space where the lens of RENZUSHI-TO is not arranged as an example 6, 
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conditions, and the brightness operated [ it came out of and ] and measured were 2100 
cd/m2. At this time, the directivity of light was observed to the direction of a normal 
taken down to the light exiting surface. Moreover, the configuration of a dot was not in 
sight through RENZUSHI-TO (example 7 (it was hard to be visible from the case of an 
example 6)). 

[0047] the equipment same except spacing of the adjacent lens core and the adjacent 
lens core that a focal distance be 0.1mm having arrange many lenses in the condition 
that lenses touch mostly, by 140 micrometers with ultraviolet rays hardening resin on 
the optical diffusion sheet plate of the example 1 of a comparison so that the focus of a 
lens be substantially in agreement on an optical diffusion sheet as the example 1 of a 
comparison, conditions, and the brightness that operated [ it come out of and ] and 
measured be 2100 cd/m 2. At this time, the directivity of light was observed to the 
direction of a normal taken down to the light exiting surface. Moreover, through said 
RENZUSHI-TO, the configuration of a dot was transparent and was not in sight 
(example 8). 

[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the conventional back light 
[Drawing 2] The sectional view of the conventional back light 
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[Drawing 3] This invention is a sectional view [ like ] 1 operative condition. 
[Drawing 4] The perspective view of a sheet with the lens side used by this invention 
[Drawing 5] The sectional view of a sheet with the lens side used by this invention 
[Drawing 6] The sectional view of other embodiments of a sheet with the lens side of 
this invention 

[Drawing 7] The sectional view of other embodiments of a sheet with the lens side of 
this invention 

[Drawing 8] The sectional view of other embodiments of a sheet with the lens side of 
this invention 

[Drawing 9] Drawing showing the optical relation between an optical diffusion function 
and a lens shown typically 

[Drawing 10] Drawing showing the optical relation between an optical diffusion function 
and a lens shown typically 

[Drawing 11] Drawing showing the optical relation between an optical diffusion function 

and a lens shown typically 

[Description of Notations] 

1: Light guide plate 

2: Optical diffusion sheet 
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3: A mirror plane, an optical diffuse reflection sheet 
4: Light source 

5: Reflective covering of the light source 
6: A part with an optical diffusion function 
7: Lens 
8: Base film 

9: A part with an optical diffusion function 
10: Binder 
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